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In This IssueOrigins of Calmodulin-CaV2 IQ Domain Interplay
PAGE 1455
Calmodulin plays a key role in voltage-gated calcium channel, CaV, modulation. Specific Ca
2+/calmodulin lobes govern CaV inactivation
and facilitation through interactionswith thepore-forming subunit IQdomain. Kimet al. analyze theorigins of calmodulin-CaV2 IQdomain
interactionsusingX-raycrystallography, isothermal titrationcalorimetry, andelectrophysiology.Theyfindbindingorientationsopposite to
thosepreviously described forCaV1 IQdomain-calmodulin complexes that arewell correlatedwith functional analysis of structure-based
mutants. The data unveil the remarkable structural plasticity underlying CaV feedback modulation and indicate that CaV1 and CaV2 IQ
domains bear a dedicated facilitation site that exchanges Ca2+/CaM lobe occupants.
Rab27 Gone Fishing!
PAGE 1468 and PAGE 1478
Rab27A is required for actin-based melanosome transport in mammalian skin melanocytes
and peripheral localization of melanosome and glucagon granules through its interaction
with specific effectors, Slac2-a/melanophilin and Exophilin4/Slp2-a. In this issue, Chavas
et al. describe the structure of Rab27A/Exophilin4 RBD27 complex and Kukimoto-Niino
et al. describe the structure of the constitutively-active form of Rab27B (the other Rab27
isoform) complexed with GTP and the effector domain of Slac2-a. These two reports on the
Rab family of small GTPases and their effectors extend our current understanding of their
intricate function. (Figure credits: Chavas et al.)
ViralCapsidsMaturebyMobile Surface LoopCapture
PAGE 1491
Viruscapsidsare complexmacromolecularmachines thatoftencarryout large-scale transforma-
tions of their structures between their initial assembly and infection. Some of the most dramatic
structural remodeling in viruses is observed during post-assembly capsid maturation. The study
by Lee et al. advances current understanding of the structural and mechanical principles that
underlie maturation of dsDNA virus capsids and demonstrates that covalent crosslinks, formed between capsid protein subunits during
maturation of somephages, play anactive role in driving forwardquaternary structural changes. The formation of eachcrosslink results in
the capture of a mobile surface loop in a strained conformation. As capture loops accumulate, they ‘‘ratchet’’ the tension to higher and
higher levels until the global conformational balance ultimately switches to favor an expanded, more mature particle conformation.Taking the HATs Off
PAGE 1503
Rtt109 is a novel histone acetyltransferase that promotes genome stability by directly acetylating newly synthesized histone H3 lysine
56 (H3-K56). Lin and Yuan describe the crystal structures of full-length Rtt109 in apoform as well as bound to acetyl-CoA. These
structures show that Rtt109 adopts the structural fold of mammalian P300/CBP HAT domain. Follow-up biochemical analyses reveal
that invariable residue, Asp288, and autoacetylation residue, Lys290, are critical for histone H3-K56 acetylation.
Pontin/Reptin Complex: Story of Two Rings
PAGE 1511
Pontin and reptin are essential for the assembly of several chromatin
remodeling and ribonucleoprotein complexes, including telomerase.
Here, Torreira et al. propose a structural model of the yeast pontin/reptin
complex based on a cryo-electron microscopy reconstruction of in vivo
assembled complexes. Each protein forms one hexameric ring and two
rings interact using flexible domains projecting from each hexamer. Signif-
icant differences in the conformation of several domains of the pontin/
reptin complex are found compared to the crystal structure of human
pontin and previously described structures, suggesting that pontin and
reptin could acquire distinct structural states to regulate their functions.
(Figure adopted from: Torreira et al.)
Give a-Parvin Five LD-Motifs
PAGE 1521
Cell migration is a key process in embryonic morphogenesis, tissue repair,
and the inflammatory response. The protein paxillin is known to be essential
for cell migration through the formation of dynamic signaling complexes via five leucine rich regions, called ‘‘LD-motifs.’’ The study of the
interactionbetweenLD-motifsand theC-terminal calponin-homologydomainofa -parvin,donebyLorenzetal., reveals thatall fivemotifs
can bind to a common binding site on a -parvin, apparently in either of two antiparallel orientations. It is speculated that this surprising
degree of promiscuity evolved to mediate the formation of multiprotein complexes in vivo.
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PAGE 1532
RGS-rhoGEFs induce actin cytoskeleton assembly by activating the small G protein Rho and are themselves stimulated by receptor-
stimulated, GTP-bound heterotrimeric G protein a subunits. Some RGS-RhoGEFs (p115-RhoGEF) terminate this stimulation by
acting as GTPase-activating proteins (GAPs) towards Ga, rapidly converting it to the inactive GDP-bound conformation, while others
(PDZ-RhoGEF) do not. The crystal structures reported by Chen et al. show that p115RhoGEF binds to and induces the ‘‘transition
state’’ conformation of Ga13, whereas PDZ-RhoGEF binds equally well to the activated GTP-bound state and even stabilizes the
activated conformation in theGDP-boundGa. Hence, p115-RhoGEFmay be highly sensitive to receptor re-activation of Ga, whereas
PDZ-RhoGEF activity may be more persistent.
Choosy Type III Secretion System Pilot
PAGE 1544
Pathogenic Gram-negative bacteria share the remarkable ability to inject virulence factors directly into host eukaryotic cells using the
Type III Secretion System. Assembly of this needle-like apparatus requires the initial formation of an integral outer-membrane secre-
tin ring, which is typically localized and stabilized by a small lipidated pilot protein. Okon et al. report results of a structural analysis of
the Shigella flexneri pilot MxiM bound to a fragment of its cognate secretin MxiD provides a model for the in vivo localization of the
lipidated-pilot-secretin complex. Key to this model is the mutually exclusive binding of lipids or the secretin to the pilot.
Behold the Seneca Valley Virus-001
PAGE 1555
Venkataraman et al. describe the crystal structure of Seneca Valley Virus-001 (SVV-001),
the representative member of a new genus ‘‘Senecavirus’’ in the family Picornaviridae.
SVV-001 is the first naturally occurring nonpathogenic picornavirus shown to mediate se-
lective cytotoxicity towards tumor cells with neuroendocrine cancer features. The surface
loops of the VP1 and VP2 subunits of SVV-001 are predicted to mediate cell tropism to
specific tumor cells. In addition, the organization of the packaged nucleic acid density
indicates that certain regions of VP2 and VP4 subunits interact closely with the packaged
nucleic acid. (Figure credits: Venkataraman et al.)
Alix Recognition by ALG-2
PAGE 1562
Alix, which was originally identified as an ALG-2 interacting protein, is now known as a
multifunctional adaptor protein working in endocytosis, multivesicular body formation,
enveloped RNA virus budding, cell adhesion, etc. Suzuki et al. have solved the crystal
structure of the complex between the EF-hand type Ca2+ binding protein ALG-2 and Alix peptide. The elucidated Ca2+/EF3-driven
switchmechanism of Alix recognition by ALG-2 is different from the target protein recognitionmechanism by calmodulin. The primary
ALG-2 binding motif in Alix overlaps with the binding motif for centrosome protein Cep55.Endophilin and Sorting Nexin 9 Curvature Preference
PAGE 1574
BAR domain-containing proteins such as Endophilin and Sorting Nexin 9 (Snx9) regulate membrane trafficking and cytoskeletal
rearrangements by membrane curvature sensing and remodeling. Using X-ray crystallography and solution scattering studies,
Wang et al. identified a second, more curved conformation of Snx9 in solution distinct from the state in the crystal, providing a model
for how Snx9 exhibits lipid-dependent curvature preferences. In contrast, Endophilin appears to be rigid in solution with the SH3
domains being located at the distal tips of a BAR domain dimer with fixed curvature. Such a conformation may prevent functionally
important oligomerization observed for Snx9 and F-BAR proteins.
Inhibiting Clostridium botulinum Neurotoxins
PAGE 1588
Clostridium botulinum neurotoxins (BoNTs), which disrupt neurotransmitter release, are among the most lethal of the biological
toxins. Their potential use as bioweapons, and their wide spread medical applications, necessitate the development of an inhibitor
that functions even after intoxication. Here, Zuniga et al. report the structure of the metalloprotease component of BoNT serotype A
(BoNT/A) with a potent peptidomimetic inhibitor, I1. The inhibitor’s sequence partially resembles that of the natural substrate SNAP-
25; however, it binds the active site of BoNT/A by exploiting surfaces different from those used by SNAP-25. These novel interactions
provide valuable information for the development of therapeutic countermeasures.
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